The article deals with determination of the fundamental characteristics of machining new technology for the production of biomaterials implants turning, using a removable cutting plates of cemented carbide surface modified coating TiAlN. Experimental determination of the size of components includes cutting forces in turning process, depending on the cutting parameters and cutting material used and monitor the formation and shaping chips.
Introduction
The constant development of new types of implants introduced into a living system requires new materials for their production, which must be biocompatible, corrosion resistant, compatible with tissue, with a good life. Among such materials include titanium and its alloys. Practical use of elemental titanium derives from its extraordinary chemical resistance and low density. Titan finds application in the aerospace industry and space technology. The chemical industry uses its corrosion resistance. The biomedical uses feature "biocompatible" -the body does not produce defensive reactions. Titanium belongs to the heavy machining materials due to its low thermal conductivity and high coefficient of friction, high rigidity during machining, resulting in a increase the cutting edge tool. It is therefore necessary to choose materials for titanium working conditions in which the machining cost and will achieve dimensional and geometric accuracy and surface quality. In view of the dimensional and geometric accuracy and surface quality of titanium materials is necessary to handle the problem with cutting these materials and determine the working conditions in which the machining efficiently.
Biomaterials
As the term biomaterial understand inanimate material used in medical preparation intended to interact with biological systems. Is so smart biomaterials biomaterial that has the most sensory ability (able to detect a change in the system) and the Executive (when it detects changes in the system carry out the required work). [1,2] Biomaterials can be classified according to the chemical composition of the following groups: metals, bioactive ceramics and glasses, carbon, polymers, composites. [3, 4] The implants are then usually classified in accordance with the reaction they provoke inside the body (Fig. 1). [3] Bio tolerantly implants (bone cement, stainless steel, cobalt alloys) are alive after implantation into the coated layer of cartilaginous tissue that forms the transition between bone and inert material.
Bionert implants (Al2O3, ZrO2, Carbon, Ti and Ti alloys) are characterized by direct contact between the implant and the surrounding bone tissue. These materials are characterized by forming a stable oxide layer on its surface.
Bioactive implants (selected bioactive glass, case vitroceramics, calcium -phosphate ceramics) are characterized by the formation of direct chemical bonding between the implant and bone tissue. Biomaterials must next meet biocompatibility requirements and functional requirement. The interface bone/implant, there are rather high concentration of stress, which leads to repetitive micro between the implant and bone. When metals are somewhat more favorable situation compared with ceramics (modulus in Ti and Ti alloys, E = 110 GPa for steel E = 195 GPa, cobalt alloys with E = 220 GPa), but it is objectively necessary tendency to further increase the strength of the connection between implant and bone, because the differences are still significant. [3, 7] 2
Turning of titanium samples
Machining was performed on a lathe SUI40 (Fig. 2) , which was conducted measuring the components of cutting forces in longitudinal turning titanium materials. When machining titanium samples according to the manufacturer's recommendations for cutting tools used for hard turning dry environment, and to prevent cracking. Figure 2 Lathe SUI40 The samples were studied the effects of cutting parameters and material characteristics of each technology in the external longitudinal turning commercially pure titanium TiGr2, TiGr4, TiGr5, nTi and TNT-65B/1 (Tab. 1). Samples were machined titanium with a diameter d = 5 mm, and the length l = 20mm. Table 1 Mechanical properties of the samples machined titanium [8] Workpiece material As a tool for turning the external surfaces of titanium materials used: CKLPR holder -8 8 D 07 -S a removable cutting material cutting plates DCGT 070204 coated TiAlN coating (Fig. 3) .
Based on the recommendations of manufacturers of cutting materials and experimental methods, we selected cutting speed = 2200 m.min -1 , the depth of cut ap = 0.2, 0.4, 0.6 mm, feed f = 0.023, 0.035, 0.051 mm With these cutting parameters we investigated the effect of ap af the components of cutting forces 
Measurement of the components of cutting forces
Measurement of cutting forces is based on sensing the cutting forces using piezoelectric sensors. For measurements was used three component dynamometer KISTLER type 9441. (Fig. 5) 
Curves components of cutting forces
The results of experimental measurements using the DASY LAB was a set of values that has been further processed in Microsoft Excel, which were constructed graphs. The graphs were read minimum, maximum and mean values. The result of measurements using the LAB Dasy was a set of values of cutting force components, which were assessed values. The evaluation of the Fc reference sample material TiGr2 mean value of 41 N. The sample had a mean TiGr5 Fc 53 N, 39 N sample TiGr4, TNT-65/1 35 N. This force has significantly increased in the sample nTi up to 61 N.
Monitoring shaped particles
Material that wedge cutting tool cuts off the workpiece is changed to splinter. This process, which is accompanied by intense plastic deformation and friction is called the formation of chips. On the cutting wedge pressure on the workpiece elastic deflection occurs first, which has a different intensity. [9] Part of the experimental tests was to investigate the shape of particles in terms of changing the depth of cut and feed rate f changing. When watching us in the form of chips obábaní materials studied originated mostly long and coiled helical shape of chips. Most ideal shape of particles occurs when machining TiGr4 at a depth of cut ap = 0,2 mm, feed value f = 0,023 mm, ap = 0,4 mm, feed value f = 0,035 mm, when there is a short helical chip.
Conslusion
At the very end is possible to say that the dynamic machinability, chip design has a significant impact method for producing semi-finished workpiece as resulting values of the components of cutting forces increased with increasing displacement. The biggest influence on the size of the components of the cutting forces cutting depth ap. Based on the measurement, evaluation, and knowledge can be noted that the correct choice of cutting conditions are reduced static and dynamic loads MTWP systemMachine-Tool-Work Piece-Preparation, making it possible to increase the efficiency, performance products and reduce production costs. This article was funded by the grant project KEGA 069ŽU-4/2011 E-learning in chip technology and modernization work to teach a subject in order to increase the ability of students.
